Monoclinic unit-cell parameters for LnPO4 (Ln = La, Ce, Pr, Nd, Sm, Eu, Gd, Tb and Dy) have been redetermined from Guinier photographs, and are plotted against effective ionic radii of the lanthanides. Full powder-diffraction data are given for LaPO4 and GdPO4.
Monoclinic unit-cell parameters for LnPO4 (Ln = La, Ce, Pr, Nd, Sm, Eu, Gd, Tb and Dy) have been redetermined from Guinier photographs, and are plotted against effective ionic radii of the lanthanides. Full powder-diffraction data are given for LaPO4 and GdPO4.
Origin of specimens
The lanthanide orthophosphates were prepared by the method of Buyers, Giesbrecht & Audrieth (1957) from lanthanide chloride solutions (obtained by dissolving 1 g of lanthanide oxide in 10 ml of 3N hydrochloric acid and diluting to 100 ml) and Na2HPO,, solution (containing a 50% excess of the phosphate in 100 ml of solution). The lanthanide oxides (as Ln203 except for CeO2 and Tb,,OT) were of 99% + purity, from Johnson Matthey & Co., Ltd. The products were dried and crystallized by heating at 900 °C for 1 h.
Cell data
Monoclinic unit cells; for cell constants see Table I , in which previous data are shown in italics for comparison. Space group P21/m verified. 
Powder data
Guinier photographs were taken with Co Kc~ radiation (mean 2 1.7902 .A,) and measured on a vernier rule (Hilger) reading to +0.005 cm. Intensities were estimated visually. Data for LaPO4 and GdPO4 are given in Table 2 .
Infrared spectra
Infrared absorption data for the orthophosphates agreed with reported values (Hezel & Ross, 1966) and showed the presence of discrete PO4 groups; no pyrophosphate impurity could be detected.
Comparison of structures
All nine compounds are confirmed to possess the monazite structure. In Fig. 1 the parameters are plotted against the ionic radii of the eight-coordinate lanthanide cations (Shannon & Prewitt, 1969) . The approximately linear plots show the expected effect of the lanthanide contraction.
Comparison with other results
Previous but incomplete work (Mooney, 1948; Carron, Naeser, Rose & Hildebrand, 1958; Feigelson, 1964; Weigel, Scherer & Henschel, 1965; Repko, Orlovskii & Safranov, 1971; Jaulmes, 1972 ) is in general confirmed, but revised in detail and consolidated into a set of data obtained under comparable conditions. Fig. 1 . Plots of lattice constants of monoclinic lanthanide orthophosphates against lanthanide ion radius. 4"20 4"21 100" 4"13 4"12 10 3"57 3"56 20 3"533 3"538 70 3"326 3"332 90 3"122 3"125 15 3"012 3"014 3 2"970 2"978 80 2"882 2"876 20 2"612 2"614 5 2"462 2"455 10 2"449 2"448 3 2"425 2"426 3 2"350 2"352 10 2"207 2"209 30 2"153 2"153 30 2"147 2"151 20 1"981 1"977 10 1"955 1-955 3 1"911 1"915 20
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